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ABSTRACT 

The Department of Energy is in the process of procuring private sector 
treatment services for transuranic-contaminated and mixed waste stored at the 
Idaho National Engineering Laboratory (MEL). This document has been 
prepared to provide current waste descriptions for prel’ninary design and 
estimation purposes. It provides summary and detailed description information 
for the transuranically-contaminated wastes stored at the INEL in terms of the 
physical, radiological, and chemical parameters defining the wastes. Waste 
description information is provided in the form of summary tables and detailed 
waste profile data in Appendices A and B. Various summary and detailed 
information tables on waste identification codes, waste materials description, 
waste storage configuration, waste containers, radionuclide contaminants, EPA- 
regulated hazardous contaminants, and physical and chemical waste 
compositions are provided. 
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Waste Description Information for 
Transuranically-Contaminated Wastes Stored at the 

Idaho National Engineering Laboratory 

1. INTRODUCTION 

The Department of Energy is in the process of procuring private sector treatment services for 
transuranically-contaminated and mixed waste stored at the Idaho National Engineering Laboratory 
(INEL). This document was originally prepared in support of this DOE procurement strategy. This 
document provides summary and detailed description information for the transuranically-contaminated 
wastes stored at the INEL in terms of the physical, radiological, and chemical parameters’ defining the 
wastes and believed relevant for preparing treatment services and facilities proposals. This document 
updates and supplements the information previously provided in Rudiologicuf, Physical, und Chemicuf 
Ckracterkution of Low-Level Alpha-Contaminated Wastes Stored at the Id&ho National Engineering 
L&oratory for Use in Conducting. Feasibility Studies for Treatment Services”’ and Radiological, Physical, 
and Chemical Characterization of Transuranic Wastes Stored at the Idaho Ncrtional Engineering Laboratory 
for Use in Conducting Feasibility Studies for Treatment Services”2 and used for earlier private sector 
treatment service feasibility studies. l-3 

This document provides current waste stream characterization information on the mixed and non- 
mixed alpha-contaminated low-level and transuranic waste stored at the INEL. 

For the purposes of this document, the term uZpha low-level waste refers to low-level waste 
containing, at the time of assay, less than or equal to 100 nCi/g of alpha-emitting transuranium 
radionuclides with half-lives greater than 20 years per gram of waste. The term trunsuranic wuste refers 
to waste containing, at the time of assay, greater than 100 nCi/g of alpha-emitting transuranium 
radionuclides with half-lives greater than 20 years per gram of waste. The term hauzrdous waste refers to 
waste defined as hazardous according to the EPA? Mixed wastes contain both radioactive and hazardous 
materials. Definitions for these and other selected terms used throughout this document are provided in 
Section 1.2 

This document provides various summaries and rollups, as well as more detailed information. It is 
organized into nine sections. Following this introductory Section 1, Section 2 of this volume contains 
overall summary information describing the waste. Sections 3, 4, and 5 contain more detailed summary 
information for waste matrix, radionuclide, and hazardous characterization. Sections 6 and 7 contain 
descriptive format information related to the detailed waste information in Appendices A and B. Section 8 
contains background and summary information on the current waste storage locations and relationships to 
waste characterization information. Section 9 lists references. Appendix A contains detailed information 
on the alpha-contaminated mixed and non-mixed low-level wastes. Appendix B contains detailed 
information on the alpha-contaminated mixed and non-mixed transuranic wastes. The detailed data in 
Appendices A and B are also available in electronic database format. 
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1 .I Background 

From 1952 to 1970, wastes consisting of transuranically-contaminated solid wastes and low-level 
wastes were buried in a series of pits and trenches located within the Radioactive Waste Management 
Complex (RWMC) at the INEL. In 1970, burial of the transuranic-contaminated waste was discontinued 
and temporary above-ground storage initiated. The buried waste is located in the area now known as the 
Subsurface Disposal Area (SDA), and the storage location for the above-ground waste is at the 
Transuranic Storage Area (TSA) within the RWMC. The majority of the transuranic-contaminated waste 
is also believed contaminated with current EPA-regulated hazardous contaminants, and is therefore mixed 
waste under current regulatory definitions. This document provides summary and detailed characterization 
information for the above-ground transuranic stored (TSA) waste. Information concerning the buried 
waste is not included. 

The wastes stored at the TSA are DOE laboratory and processing wastes primarily from Rocky Flats 
operations, but also include wastes from the INEL and various other DOE facilities. The wastes are 
typically heterogeneous mixtures of various solid materials including paper, cloth, plastic, rubber, glass, 
graphite, bricks, concrete, metals, nitrate salts, process sludges, miscellaneous components, and some 
absorbed liquids. Various RCRA” hazardous organics and metals, and alpha-emitting transuranic 
radionuclides (primary) are distributed throughout. Some TSCA“’ PCB-contaminated materials are 
present. These wastes are stored in drums, boxes, and bins. Most are capable of being contact-handled 
(radiation levels < 200 mrem/h.r), but some containers or contents may require remote handling due to 
high radiation levels. 

Transuranic wastes stored within the TSA were generated by operations conducted for the U.S. 
Atomic Energy Commission (AK), now the U.S. Department of Energy (DOE), and its successor 
agencies. The following facilities generated the majority of the TRU wastes placed in storage at the TSA: 
Rocky Flats Plant, Golden, Colorado; Mound Laboratory, Miamisburg, Ohio; Battelle Columbus 
Laboratories, Columbus, Ohio; Bettis Atomic Power Laboratory, West Mifflin, Pennsylvania; and 
Argonne National Laboratory-East, Argonne, Illinois. Small volumes of alpha-contaminated waste have 
also been generated by INEL operations. In addition, the INEL Initial Drum Retrieval (IDR) and Early 
Waste Retrieval (EWR) projects for characterizing buried waste contributed to waste placed in storage at 
the TSA. . 

Figure l-l shows placement of waste on a retrievable storage pad prior to bermed 
Figures 1-2 and l-3 show representations of typical wastes packed in boxes and drums. 

coverage. 

Data describing wastes stored at the INEL and other DOE facilities have been reported in several 
documents and databases. Thesehave often been developed in response to regulatory reporting 
requirements such as those under the Federal Facility Compliance Actld and the Land Disposal Restriction 
Case-by-Case Extension requirements. ‘-’ While informative in providing general physical, descriptive, and 
storage data, these information systems and documents generally lack sufficiently detailed information on 
the waste matrix materials chemical composition, radiological properties of the wastes, and quantification 
of hazardous constituents to enable treatment system and facility design. An objective of this waste 
description document is to provide information at a sufficiently quantitative level to be useable for 



Figure l-l. TSA Waste in Retrievable Storage. 
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developing preliminary designs and proposals for safe, efficient, and economical treatment of the INEL 
stored wastes. For this reason, information contained in this report provides baseline identification, 
storage, waste matrix composition, radiological, and hazardous properties of these wastes at a more 
detailed level. 

The waste streams are defined at the content code level with waste parameter information derived 
from DOE waste management tracking databases, generator process bowledge, internal documents, and 
actual nondestructive and destructive sampling analysis of subsets of the wastes. 

The identification information includes waste stream identifier codes, names, content codes, and 
descriptions. The storage information includes container types and quantity, waste volume, and mass. 
The waste matrix information includes waste mixture component nyterials masses, volumes, and estimates 
on material chemical compositions. The radiological constituents information includes estimates on alpha, 
beta, gamma, and neutron activity. The hazardous constituents information includes EPA-regulated 
RClW and TSCA hazardous contaminants identification and estimated quantities. 

The waste description information presented in this report is based upon current compilations of 
information avLlable in the INEL waste management databases based primarily upon generators* shipping 
records, and supplemented by engineering evaluations of these records, other records, generator process 
knowledge, and nondestructive and destructive sampling analyses of subsets of the containerized wastes. 
The waste types in terms of locations, containers, bulk matrix materials, and total volumes and masses are 
believed to be reasonably well known from current information. The distributions of materials within and 
among containers is, however, much more variable and uncertain. The potential for unreported items 
exists. 

The total amounts (mass/activity) of radionuclides and hazardous constituents are small in 
comparison to the bulk matrix waste materials. The presence and defined amounts of radionuclides and 
hazardous constituents have been conservatively estimated from available data using best engineering 
judgment. It should be clear, however, that there is much greater potential for error or uncertainty in 
defining the amounts of small-quantity constituents. 

The information in this document represents the best available description of these wastes at this time 
for treatment system design and review purposes. It should be clearly recognized, however, that there are 
many sources of uncertainty and variability present, both from the heterogeneous nature of the wastes and 
from gaps in the original generator’s records, which provide the majority of the information concerning 
the wastes. These uncertainties and variabilities must be accommodated within the treatment process 
system/facility design. 

It is expected that additional information characterizing the wastes for treatment processing and 
licensing may be needed and can be obtained. However, the type and level of detail necessary will be 
dependent in large measure on the treatment system capability and can be best identified within the 
treatment system design process. 

It is also expected that ongoing DOE efforts to improve the information databases for defining the 
existing waste description will continue, and updated/refined information will be made available as 
appropriate. 
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1.2 Definitions 

For the purposes of this document, the following definitions apply and are consistent with DOE 
Order 5820.2A, Radioactive Waste Management.lS 

Alpha Low-Level Mixed Waste (ALLMW). Alpha low-level waste also containing hazardous 
constituents as defmed by the Resource Conservation and Recovery Act. 

Al’hu Low-Level Waste (ALLW). Low-level waste containing, at the time of assay, less than or 
equal to 100 nCi/g of alpha-emitting transuranium radionuclides with half-lives greater than 
20 years per gram of waste. The acronym a-LLW is also used to designate alpha low-level waste. 

Contact-Handled Trunsuranic Waste (CH), Packaged transuranic waste whose external surface 
dose rate does not exceed 200 mrem per hour. 

Hazardous Waste. Those wastes that are designated hazardous by EPA regulations in accordance 
with 40 CFR 261.1m9 

High-Level Waste (HLW). The highly-radioactive waste material that results from the 
reprocessing of spent nuclear fuel, including liquid waste produced directly in reprocessing any 
solid waste derived from the liquid that contains a combination of transuranic waste and fission 
products in concentrations requiring permanent isolation. This definition is derived from 
10 CFR 60.2’-lo which states, “High-level radioactive waste or HLW means: (1) irradiated reactor 
fuel, (2) liquid wastes resulting from the operation of the first cycle solvent extraction system, or 
equivalent, and the concentrated wastes from subsequent extraction cycles, or equivalent, in a 
facility fc* reprocessing irradiated reactor fuel, and (3) solids into which such liquid wastes have 
been converted.” 

Low-Level Mixed Waste (LLMW). Low-level waste also containing hazardous constituents as 
defined by the Resource Conservation and Recovery Act. 

Low-Level Waste (LLW). Waste that contains radioactivity and is not classified as high-level 
waste, transuranic waste, or spent fuel or 1 le(2) byproduct material as defined by DOE 
Order 5820.2A. Test specimens of fissionable material irradiated only for research’and 
development, and not for the production of power or plutonium, may be classified as low-level 
waste provided the concentration of transuranic is less than 100 nCi/g of waste. 

Mixed Wuste. Waste containing both radioactive and hazardous components as defined by the 
Atomic Energy Act and the Resource Conservation and Recovery Act, respectively. 

Package. The packaging, together with its radioactive contents, as presented for transport. 
(10 CFR 71.4l-‘O/49 CFR 173.403’-“). 

Packaging. The assembly of components necessary to ensure compliance with packaging 
requirements of 49 CFR Subpart 1 .l-ll It may consist of one or more receptacles, absorbent 
materials, spacing structures, thermal insulation, radiation shielding, and devices for cooling or 
absorbing mechanical shock. The conveyance, tie-down system, and auxiliary equipment may 
sometimes be designated as part of the packaging. ( 10 CFR 7 1.4’-‘O/49 CFR 173.4O31-“). 
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Radioactive Waste. Solid, liquid, or gaseous material that contains radionuclides regulated under 
the Atomic Energy Act of 1954, as amended, and of negligible economic value considering costs 
of recovery. 

Remote-Handled Transuranic Wuste (MI). Packaged transuranic waste whose external surface 
dose rate exceeds 200 mrem per hour.’ Test specimens of fissionable material irradiated only for 
research and development purposes, and not for the production of power or plutonium, may be 
classified as remote-handled transuranic waste. 

Transuranic Mixed Waste (27ZUMw). Transuranic waste also containing hazardous constituents as 
defined by the Resource Conservation and Recovery Act. 

Trunsuranic Waste (TRUE). Without regard to source or form, waste that is contaminated with 
alpha-emitting transuranium radionuclides with half-lives greater than twenty years and 
concentrations greater than 100 nCi/g of waste at the time of assay. The terms transuranic- 
contaminated and alpha-contaminated are used interchangeably in this report 

Transuranium Radionuclide (TRU). Any radionuclide having an atomic number greater than 
ninety-two. 

Waste Container. Any receptacle (i.e., drums, boxes, bins) used to contain radioactive waste. 
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